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30 U> 
G^C'-ACGC'C ACC3CACACA 

V Arc A-, r G'-CTCGACAG 
hp K r^TC CAA^i\GGwGT 



{m}mmm 

TGTCGTTGTA GCTGCAGCAG GGAACAGCGC ATCTTCAGGA 
AACACGAATA CAATTGGCTA TCCTGCGAAA TACGATTCTG 
TCATCCCTGT TGGTGCGOtA GACTCTAACA GCAACAGAGC 
TTCATTTTCC <\GG(}1=CGGAG CAGAGCTTGA AGTCATGG-;r 
CCTGGCCC:>C GCGTAT.'.C C<\CTTACCCA ACGAA<:';..CTT 
ATGCAACATT GAAC^^GAACC TCAATGGCTT CTCGTCATG X 
ACGGGOAGCA GCAC;CTTTGA TCTTCTCAAA ACATCCGA^C 
CTTTCAGCTT CACAAGTCCG CAACGGTCTC TCCAGCAGGG 
CGACTTxi^TTt GGGAS.GCTAA TTCTACTATG GGAAAGGTCf 
stop 

SATCAAf GtC GMGCTGCCG CTCAA f AA. . . . 
Start m4 stop eodons \n an osjersbU ssqusncg, 

a promoter, 

characterised \n th$t It h&% tht foUovj^ng structure; 

8 itart cQ^m, 
stop co<ion. 

DNA~s$qa«n£es conuin^ng up to 400 bsse p3.-sr? without ««y spscUl 
sxD^si': ;o;! ?i"f>;'.^ op r tonally ^tjtng proiesu «t- not?^ 

6, A pi'oc^ss for selecting m^cro-srgsnHm str-ains contdln^fsg h^rU 
iibsisids dcvordir-io lo C\;im5 2 io 5, char-^cte^M ^.^ that 

tfi a f5r<t sskction process, the strains ars separated ftm 
strains fr$e fro^ hvj^rUf pla-isa;.:; tr-.-ouoh tr?r property or r?-: ; ?^.\';!:^ 

the producers of subtnuio CarUberg are sesected fro«i the 
reststarjt strains <*oat1«g th« piste cuUum %?1th a fHm covered i*Uh 
anti bodies sgal nst ^ybtUI^Jn Carlsberf «nd b.ifidlng the sntltsody-subtllUIn 
Cs^rlsb^erg coisplen to other antlfeodles sgainst subtUlsIn Carlsberg which 
ars co«plsd to a pero5!tdase, after wliUh a color reaction Is carried out 
«Vtb tb§ proxidase. 

2. Hybi~\4 p}3cm5d: -To'- s^kroorfaftUsjs of tb« gssius Sacnias, 
ciiarauts.ired in;--, ^-s-x ^:rtsUj §t least one 80UbU~?trsnde^ DSA 
sccofs^ng to Cla^ijs I In operafeU forts. 
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Glass lat, Clas 

Coffipi^ti=> sheets icatioa Lodged t 

Published ; 
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street, Sf^nsv'. 
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'V'ii& t«liowi£i§ statesfe^et is a Ciill description of this iavfistlon. 
th« hmz ffi«tfe<sa pe^srf ormlfeg It Jtnowa to us 



A structiirai g&n& which cod«*s j;or tha profcsas^ 
S^yfetiiisin Carlsteer^ isr proteolyticai ly active $ufe~"anlts 
or proteolytics I ly active variants tJiereof, inciudlng th<5ir 
I<r-5^if^r •:.-c7u {.s described. Hybrid pias^idss arsd 

slsc a process j;ox" separating fchss^ microox<}iiiiism strains 
Jrojtt itjacti^e strains are aiscj described. 



Fafcsnt ^Application 
D 7143 

This. i!v^.>••^X!^i^■>}( rf^l-iTc.'N {.<> jnethod far transilorisino 
mierooyga8;isss5s a£ the genus Baslllus Irtfco productissrs of 
tJie^ protease sssbfclilsin Carisfoerg an<3 mrisnts thereof 
SR<J to that fs-noi <.* ) t-xb* t'^-^ ''P rA^-scsn of <3oi-bie~stJ,an<3©a 

t > i S } > ^ -J J J 

f \ * h*»r 

Site and nromotor^ and also host .or<?anissjs ot the «r«nas 
fea<jiiiiis for these hvbxJici fiasssias. 

'"V cveral VTioi*n j;totf»;ii v?hich -^t* frolxced 

^ i r «-5 -50i <s. Iv h K ^ 1 1 1 f f 

► ^ut c \\ r ti i * ii. i 

<~ «■ ^ '"o i c in ^-'^t, cui urts rrjiuir s( r 

i ! 1 <■ f ait aire'aQ>f King c->n ■«<»'ici'^ i ) ^ t ^ 

X i cc^, « < -> ( '^'^ siM. to bo ^^.^^radec iTp f 

ai^J,'ica^- ^^vlvi*^ , ox. >e\art>io a^t**j.gf>nts and ci^oiiantj 

Ox--j.a*^* >n t5 i f^in * < >o «! Thf protc-3' ^ =So. " 

t ^ ■)* mia f'OJ.ui'cXi -X'- S 



proteases are oC partts-ular importance in detercserts and 

the g-^nv. au <^u^ \ in ^his ri^j-n Is^rJ tio-n 

B&v.iiii5S sul'-vJi. b<v^ia<5e xtttt; o^i ^ cans or th s &pc irs^s 
ate capable of pr^dssciag^ ssfetxlisiB. In jrecent years, 
restsaschass have siiccseded in separatxnt? trtm one another 
and structvsrdlly ("lucidatlng varxoas naturally occ*«rting 
types of 'Stsbtlii.^ln (E.l, Smith et al, 0, Bio2 . Che?', iX^^B) 
2^^ (3> , In thisf co-^ft* o^ or, it J ?><5 b< t.n <-Ovan<^ 

th-^i -^^tpc^ of 'jtibt iii=S3.'3 <.f^ Ji *■ i. 1 <^ i!( ^■<cxt<s-n<e 

ftbt 'in'n t " is 

asay be obtained oy eiiltivation ot strains of the species 
Eaciiius llcbenifooiis. Many Bae^l lis s strains o£t&& &xa3-&te 
both proteases ad?Rixt«re with ti««tral prctesses (jsetailo- 
proteases) . 

t \ '^f ■^'"■^ cc'^'n 'vi-'l ■^ii-" » u-inc*. c-^ '^'-ir\T<~s, 
V- . ^ . . >i of 

t5< p -s « XC\-4 .^iK^q V «^ XT It 

ibe p'-otc'tse sabtllisln bPN nu^eioas a* « s^. a uiresdy 
b«»en srsade to fina •sttaitis s-hscj prcC«c<. one <: t)ie 

other 0£ -^s-x-ur^-n thceof and which a^e also sv*.tc<bl» ^cr 
ccKsner** csi rrepar?*tio5> of tn* prod*scts. In this ronnsr^ion, 

IE 19 r6t, m 70 18 451. Di; ?0 44 Ibl, UE Ti 01 80 5, 

»S 21 21 397 sua m 2§ 25 4 2?, an^ also to GB 1 2§3 ?6S, 

OS 3 623 ^57, US 4 264 ?3S «ad SI>-& S 638\ The applleafcions 

or gsatefjvs m«aticn«^d are cc«tjc«>r«ed with classlc^sl trutatxon 

procf-Kses xn whi'-b fchc freqre'^t repetition of f^uiation 

A.i'i • <■ lectxor '>i->ps ti.ratr'iy cx'^cs rrnd' st-s^n^ ^.cMch 

-nxz - rc7-ra to and ri'f'l^"^' v<^^^i"-v'< 

Jt xs j^rrowfi ajsona experts that a j^mtafcion process such 
as tbia takes place stat s-^ilc^ailv so tbat xt; as hardly 



i iikel!!'' to give "tailored* strains which have objectively 
th«i higheist possible pssfonaance level* Xa ^kMitioR, 
cuitiyate<3 sti^alns such as these may also tend towards 
back~f=n;taticrx;:., i.t=>, fihey lose at !e«st some of their 

S f^vorabie properties aad fe«co!i!« "wild". 

jfi 5>lgn j.f leant advance was provided by che geni^ rs- 
cot?binatior\ ter>x!>:que !Coh-£<!; a.n^ LoYOt% 4 ? >;<'i^. 
This tschnx'iuv .^siabie.-j n forei<jn ge-vs ho J>« e>;pr&s;S£id irju 
re^rodiiced in a jsicroor^anlsn? fey suitably op«i5:l«g a plasjsid, 
connecting It to ths foreign doubI«'-s;tranded deoxyrifoonu<slelc 
acid, te>:,iosS.Ei« it to Sortn the ring and irisertincj it 
Into a suitable host organissa. Applying this bssi'-; 
tisschni qus; , Sui:of «an Fat.«<Xvt Appl i cci t tori 0 130 756 describes 
the x;;>>-u: a.-ubl-.~i-i r Oeoxyr^bonuclo ic Ci:^tciS 

which code on th« oj^« hasxl for subtilisin sr^' <snd on the 
other hand f or neutral proteases {ssetalio^proteases) , 
The instsrtion of the aoufele-s^trattdSiS ^^eoxyribismjeleio acids 
irsto vectos"® the siO<aif ication thereof is also d§scrlbe<2> 
Although the gens?- technological pjroducfcion and modific3t.-sou 

st--5ps i\i«strst«d with refcrorice to the paxticul^r «;x<ijppie 
of SMbtliisin BJ?N* to other systen?s without i»:vonfcive 
aetlvity. This woksI^ appear all the rsosre t& b^si the 

25 case since, according to the teaching of the Syropean Patent 
llpniicafcions cit«d above, the separation of th« gane coding 
for hydiroiasse from the genf; pool of ihp .itartinq oraarilsis 
IS jsai-J ?:o take place usinq csi mv?xkc-<.i ol ■ con<i- i^>ctide 
ch^sxn, this oiigosvvjciootide ch-isin correspond isvj to a 

3ft partial seqne«ce of fche hydrolase and being u;?-^:5 In ,;ty 
vartO'iS. poss j.bilit:ies - as pradetarmined by the qenctic 
co<3e» Corssidstrabie espesiffletital effort Is required of 
tb^a expert her«!, in other words several oligonucieofcide 
chaifis have to fee synthesissed in appropriate purity. 1r 

3S addition, the method involved presup|x>ses knowledge of 
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tM asjls^o ad 8 ssqusacs of tm <l«s1r§ii proauct. 

The 1r»vsntors set tSjm«3ves th§ task of nndln§ fijUroor-gaolSis 
strains mth &rs capabis of producing subtUfslfj CarUfegr§, the §«n8rU 
ns«?$ sybHIUIn Carlsberg aUo be1«g Irjtsrjo'ed to ^rscltsda 5}8rtU«la«" a 
^ va^'tart of ti« mz/ e >«-^'c" h3s Xm mod^ '!C«t1<n'5 A- *?tvr \ iscs ^ 

tt&bU In mleroorganUiss of the 8^tcnfy& m mch cods fos m 
pfodtjctlofj afjd excretion of subtllHIs Carlsfcsrg. Finallif, th« if?v8i?tors 
£«t out to provide op&r«b1g, 1toUt8<jl, doufele ^trandssS d&oxyrlfeonuclslc 
'0 adds mch code for subttl^slf? Carlsbsro and yhleh eont&U the r^uckotlde 
se«s^«>ic?s •)ec«<5,w fot' the produc**-o«^ and ckc^etlon of the 
\ / s\noth?f rt'^^cn -■h^' 5-<e<^*< ^f*f \o ^ * j <r^i->oL"'g1ca1 

^ d&tscttoft '-atrtod stmphfled co'^^sa^ lst.» >*;t>! t>'& Ho^stttos! ^wtfea 

dsscrlbad tmopem m^ni: Applkatlos 0 130 ?S6 by preforsssed, marked 
15 o1 l§snac1«otf as ^eciusscss In the selection of Garlsbsrg-posltlve 
ml cr ooffaslsfss. 

'i ('^<ii fr*>odwr*-, ?N-)cfv«i th<» pjfxsn- ve'^tioi ^-slates to 

a it^-v.av^a1 §ew mci\ on1>- c:od§s for a fsoly»epty&, 
ao - start aw stop codons Iej a« ^^eraislg seqtsgnce^ 

a pr<»t«r f 

cJ5ara£t?r1z&d Ift that have the fono«1sg stri«ctare; 

p^<.w>ts>5 rscogr^lzed fey the RNA-poljnsj&rase of silcroorgafjisms of 
2S the BacHlus, 

- -1bosor¥ bIfjdiRg sVt8> 

^ -' -x - Start codosn 

a l&adsr s&qy^rjcs, 
- structural qsrse mth €0#m for subttlTslR CafHfeferf 



X 



cr its: proS.eolytical ly sctK^e sub-units or proi:eoi vnicia,! ly 
active: vanaj-its,* Inciodltsg th«lr Isader seqtjeiicsrif 
- stop codo«. 



S DSA-'ss<fa.e«ce9 eonta:iising ap to 400 base pairs without 
ajiy special ejq>r8ssion offset optionally feaing presest 
at: both ends* 

the isolated, doyfele-sttarsded aeoxyriboauclele acids 
3-<? according^ to the invention contain the indiv'ictyal sab- 
sequences In an opsrabis seq-uencs, i.e. fchey are in 
f-anct:iO!ial re.latlci^.>h5.p to one ar^othssr. This means thst 

proitiofcnt i;5 pre.^or.t v,isich has the EecogTiitiOTi so'3!.,ervco 
£or ths Kt^fX-poiiTrs-^irass--. and th«t it is toilcy^-ie.d by a binding 
^5 sits for the r.ibosom&s, Tijes-j foH^,ws 3 ?a:o3't codor; operable 
in baciUtJS, preferably the start t» i: ':< t x^ti. The start 
triplet is foUo^^ed by the actual signal sequence for the 
leader protein and then fcit the jsatvsred subtil isin Carl^bersg 
or its variants SAib^-arsits. The Isader ssquence is 
28 understood to be a proseqnenoe, a prese^usnce or a pre-Zpro- 
seqasK«e whish is prielerabXy responslbXe for the excretion 
of the enxyme from tlm celK Finally, ^:he strusctural 
sequence is t^jrminated by a stop oodon, preferably by a 
stop triplet recogriised by P^?^ci Hur,, such .ss for exafr.pl--; 
2S -j^j!.^. This: if.ay be f •:;•!! owed by a ;:^^r•^ i.nsi.or freqiSH-nce, 

prefi?r:--iid sequcncos b??inc those which ^sr? cap.-ibls? of pnirlng 
ixi themselves and which thus lead to loop fars«atxQx5 
(shesTs loop;. The function of tertrd nator sequftr,ces such 
as these is to tesrsviaate ths synthesis of th© svesssnger~SMA 
for the pasticuiar fsrse prodttot, 

The iisolatifed, doable'^strafided deoxytlbonuo?.oic acids 
described may bs adjoined at both ends by further sequences, 
preferably those to which no special expression effect 
can be ascribed, 

Ths sequfence for ths matured &nzytss.& may ba subject 




to c^xtain variations within the scop^ of the invention. 
In a first embodijsent, sec|«enc«s which code for subtxlisin 

.-^ < i ly of c^c'-^rt w ■> <^ -^le in Bcsciilus. 
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/^y^fv jVLrt^/v f-^tT^fn \ 




CTCA AAAG 






GGCTTTAACO 


GJ^CCGAATGr 




GTCCTGv3A ^ 


CAGGW^rC^i 


> nci cctc*'r 






- .a ? Gi i^Av >" 


iTT > C <-"C 














V i' * sSACf 


lAcvcG > r 






CGFATCCTTr 






TTCAACCoGA. 


AGCGG^TCAl 






cc;ao?c«5g 


CGACAAv,AAA 


CGGC'"rG<.>'' r 




.'G^'<,^cc^TCG 


Ga<?AGC!MCA 


GGC^CCACJiC 






f,ATv C \f ♦ T ^ 
















rccrcc<.>AAA 


fXCoA 'CTO 


TCATCGCTGT 


TflCrGCCGTA 


GAC7ri?AACA 


GC^AC CAGC 






CJitGAGCTTGA 


AGTCArGGCr 




GCGT TAC&C 


CACTTACCCA 


^CGAACACTT 
















, «. I 0<o<V\ ' 






v-f J%,CCv^' 


Tf-CX v,Av^ 




j<j \ <. <\A 


" ( •^'^v'^.'^TC 








CTCAA TA'X 





•"h^s ;?«>qu..,r'ce co-i^ for a^^subtiiisin Carisbet? which deviates 
n pos5itiCft« I^B and 16X i« the aminoaci<3 s^qyertce. 

I« another esifeodiment of the invention* the claimed 
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Isolated. <tefblt~st ■«n(S«sl dso^jfrlfedtitict^H Kids tod^ for fiofs-fflodlltsd 

of s^'i^o &f1d aspa'^sglre in po';H1v?'i )58 It foHov^s t on thK th^it 
th& feave tTipJfets <98 «tSe codes) mm} Ifi S«cinui fot thes$ asslno sc^ds 
wjst Jse preseot in the corrsspoodina isolated dsox^frltoiacletc aci4s- 

Th« Isol&ts^d, dogl>Jg~strafi^s<J dsoKyrsbonacleic acids ccsjtarfs a 
*ot d d?cie» pjote^fi J)ette«§ft th« start ttSo^et * d the s§<|uoncs 
coding for th« featured enxvfse, 

Tht> pre 0 ^ .>f'H..t ^UNt,t<^ i; U i 5o ^ i.KK I 

sslcr'jorgd'^^s <; of t'^f a^ius 8<isir<jf, chd*si.t8! ^?ed ?n rh?t tn^v conrsi*i 
1 ea St one doub ? e~ s tr anded DHA of 1 mm t\m In o&sr ab 1 e form . Ae cordi n§ 
to thg invention^, a by&rVd psassstd such as this Is toteod&d to have th§ 
foUowHg sbuctyrs It sboisid bav« ere re>t' ■stance ssarkfr at d'<5r<?sa] 

aii Disr?»ab1> 10 rbar 1 c1eav«§e s?ts> bsUiq eot st' ti*vt <i> 
^nyp'^, > oths» v#o«ds tbs h^ferld pia mU% ar« lfit«Rdg(J to be able tc be 
11fj8«rl2«d by usa of sDStlal e^nxyfBes* 

3*te if)V0fttlon furtb«r provides a p ocess for selecting ■n1croo*'g9n1 si 
st*a!r? cortatslfjg hybrid pU%mH% or t e ii^s'ention ch&ract8i Ized w that 

st'Sl'n l)et> -fjo hvc 5C ^ <;s iv* V* ot.<}i ire 0 <}.*;fty M ^ > 
acqulm? the hvbrid plasmid afjd 

tbe prodtjcefs or suistHlslfs CarUberg are ssiscted frojR th« 
re«5lstart stralrs by coatlrg ths pi^^s cultm? «\th a film coversd witb 
fir-U^iU'^ sQal^st sabtruii Carlsb<>jg m4 hiM^m the Sftt?body~s»jbtnis!!t 
C»j1 b-jsa fompl^H tc otber a^tlbodlss agals^t ubtllHin CarUbSfjQ which 
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ar« cmpUa to & pgroKldase, afte? which * color rsactlcn is wnlss out 

The ttmstloft also provides sslctoorpolsm xtralos of ths gsntos 
Sacn^f^ ccntalolrq hybrid oUsislds of th? Invention 

C&^lsb*?!g, c> reni:i(»« In that i8*^.i<^ot gan<,?5 btifdlfsi of i^^^ ii^^;6ntN.-'r aj^j 

Th« fuffctJon of the resistance mrker js to enable ml sroor gas ^S!ss 
containing hy?>nd pUssslils^ «?ikh have S>s&n trsnsforss^ti If? thU way, to 
^ l.-i bs <i5<?tmsjtKh?(l fcy thsir r§-5lstaf*c? from thos? which do tH)t cont&'« th$s& 
^ ■ hvb >a p<?s ICS Vat'oaj starting piasmlds 3te> av3*Uo5e to t^^e «'>p$r~t 

yarioys posslele startling fsl&ssslds for ?>repar1ft§ tfe by&rid plasmtds, those 
m\ch af« suitable fot microorgaRHms of the genus eaciHijs shool^S 
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% be seiected, Aecordlngiy, this hybricS plasffiids accorcling 
to the .inveritiori are best obtained fron starting pla.-s-nids 
vfhich in turn iJre j;vsit.;-b3 f for bacinus;, Vsrioui; starting 
pUsssuXds of this type hav«t be&Ti descsrifoed i.r( the specialiftt 

S llterstttsr** A large sjamber of stiitabis piassslds can foa 
ordersd from deposifeorles^: for exataple fsoia the Bscilius 
Gene tie Stock Center, Suitable starting piatsmMs are^ 
for e:xa(ttpie the folieswlnss pBCBlS, pCi94^ pl3SIiO> pEX94, 
PSA2I0Q, pPL608> pEDS4. References to these pi asjtslds Can 

ID be Sound in the following litsratiires 

Bernhsrd K., Schrempf B., Goebal 
1378. J< Bacfcerioi. 133 t 857 - 903 

15 Gryc*3rt> T. J. / CosjteRte, S,:^ and Dubnau, D. 
1978, J. Bact-ariol , 134 j 318 - ^2 '3 

Wliiiams, DvM,.j Duvali, E,J. land Lovett, P,S.., 
1981, J. Bacterlol. lUt 1162 - IISS 

20 

Crycsarj, T., SM^ak'asaar, A.a,> atid Dubfvau> D*, 
1980, vT, Eacteriol, Ml* " 

Bkiieh, S.Dv, Bsars£tyn-^stt«:«gKeWv M. , Stroyn^ewski,. , arid 
25 teadsrbei:^. J> j in Recowblaast. Motecisies: Xsspact on 

Scienee and Society^ pp. ~ SO, Raven Press, New Vork 

?4s»j.<-bi5j"s S. Gr lycsan^ ana Sab'sayi, 0. 

KHjrx si'-'^ecti'^g suitable startmq plesrids, it is 
it;>c>-1^^»- "o c'^i^'-bs's. f-sa?, tht-v should ahie to be 

! »■ / ■^•^ I -Ji *: i-Kn rsi -^>^i» wi*^cut losing 

their characteristic properties^ The characteristic 
prapcxtles the startinq plnstatds a ^e understood to include 



thalr rspltcatabillty, theijr resistance and the posslbilitj!' 

for expression in Baciilvis. Cux'rent; specific r«strictlorj 
«n:iy?5es wijh which smiablo stArhincs plasnvldij con L<;- 
Iinesri?.«d are, tor. ex^srle, Bam HT, r.co RI , Bx;i '-.HIJ «nd 
Pst I- 

'?h« Iri'bfld pUuitfiids accorditv-j to the invention cont^an 
the doxsbie-stransaed Isolated deoxyribonvscisic aci<Js insert6;<3 
in one or mors such cleavage slfces. For ejEansple, the 
st3:.t3.r»«3 pia«.tnid pSCPlS which is particularly suitable 
for the purposes of the snveritlon may be lireari^iiC' with 
Bam KS ^nd ficss reclosocs to xor^5 tsic xxn^ aftc?r inserti>,>n 
of the doabi©~straT5d«id deoKyrxbonucleic acids acGcrding 
t<:> thf> io.v«r^xon, Anotl'er ^'tsbodijnf'nt of the xn^'onticn 

03: ts:;e cl v^atn Z . nJ the f^iio^vifU" CKu?'~- 

For produeirsa or rit-hfcJt *r;insfoma na suitable microorganism 
strains, thi> ^xf^tt viil ciia.-«i>e tho^s-^ stiAUJS which 
^ccoinssodctte hybrid pj,as3{ids and m whr^h thes«> hyl<rid piasj^aOs 
shot-? adequate stablixty* Straxns of the species SacxMas 
subtiUs, BviOitUiS t J cheniforaxs, BaciUus ajsyloixqi^efdcxens 
or eve-^ BactlUjs corea^ may adva0t:"*<3eoaBiy be transif^«med« 
In thi-^^ rofrect J of>, tr^r-Ji fot 'ed ."*'rf j.n«? mnv *^<=' di-^Jtin-^nis*-*. 
trom vi) ?raM*>'os"ed o;tia r& d--UH-«: on'. Cf* h-- "i'->*?'C<5? 
rorsf:... t ' €%-! olo !<y t">e i m« < >.oi ^ >l >1 '""c h 

&lroit *-.<h £0; t.i'ikx: arc KO^ Vwi<. Sojt" px ea , 

Strains such as thess^ saay ba obtained frosts depositories. 
It xs thvis possibis t-O obtain, strains which are only capable 
ct {roduotncf ^h^ si red ^ubtiiism Carlsbsrcj or tha 
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i 4&scrlb®<l variant of subtil isi^ Carl^b^s^g* Bowsver* it 
is aiso rsossifele $i^ilarly to produce strains which thus 
secrst« subtilisis Carisb«rg in a^aHion to oth^s ptet®&s«s 
or myiases. Specif icaU^* it is thus possible by seiectioR 

S to obtain strains showing particularly high eiisyss© production, 
fhe ao»bio-strasded deoxyribonucleic acliSs according 
to tha iavefttion are isolated fro^ protean e-fonaiag strains 
of ths species Bacillus liche«i£ormis^ among vhich the 
following strains for exasBple ar** suitabiet Bacillus 
Iicrxnifw>«sxi»i ATZC 10716;? DSH 641 ss mil as the st ai^rt 
BSM 340S and DSJ4 3407 (Laboratory specification "Ji 441 ai^d 
"A 453*" {sent to DSM f or deposition by letter of 

X9.?.85). ' These strains are culti.v«te«3 as described in 
German Paterst 25 25 42?. The cells are then harvested, 
The harvested eeils are sabjected to protopl*sia# l*e* 
IS thessure^s cell wail is disrupted with suitable ensysaes, 

particulariy lysozysseir after •fefhich the actiial cell jses!braJ^« 
is disrupted with detergeats^ such as for exassple sodiiija 
dodccyisulfate. The lysates thus fo«sj«d may first l-e 
SsSt^isctad Jo a treatsjent wxth S5^A~cleaving enaya?es jRNase) 
ar^d/or proteinase K. Thin folJOfes the t>UA xsolati-n step. 
Several methods aje known to the expert for isclati^g 

or X co"-t> -'r^'->u '>e ' ^ f rns Ivsate 

to c't.hle hiah rclej'nJar laht TtVA-f raotn^nts to be !>'„para*-e3 
off <x id thus- j.£.ol3tc*1, Arothri r'""h.o1 js- bssei c.^ i^'„par4t.i:^n 

a derso-tj qrsc^^^^nt. To Ib;^- enc, a f'^'^sxtj riado,';' 1 
is; p;odu::ra3 xn a ca«»?3.um cMoride, ^'J^^A-solut x-on. Th„ totsl 
quantity is dxvxds^a up irto ^m^aous fractions so that the 

3^ collect^ in certai-Ti of these fractions which may then 

be separated c-ff and further processed. In many cases, 
it IS be^t to aiisninate jsost of the proteins before or 
during isolation of th« DKA by extraction with a inixture 
ol chlomfom and i«ioajayiaicoboi^ 

55 Basicatly, the plssmid'^DM may be separated off in 
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Uv;i saa??; vay, al t.hcnqh in this esse It is best to introducsi 
ethidium broTfuide (a red dye cstpable of iRter«?alaticsn) into 
ths caesiusJi c}aori<3e density gradient* thus artificially 
establishing a difference in density between Esiasstld and 

Uhe purifi-sd, iisolated 4e«5xyri35onac?i etc acids are 
'■hi^n ,ibTt.ctc4 to f^lcav-je with n^stxic^-ion eu^i-rsf^s m 
a (=■ y -it i 1 f f*-o^ ? to " So t^oU 

s . ,hi ! j < *L tiv, 

in f 1 ^ <.i:?t 

obtai f fgrent^ ot a2<;quatt I'-nc^th vvhifst v».^th ifUtticie^^t 
probability cantaln the se.nsctx3ra.l aeJ>e 3.n:tact. The 

v?ith tht ' me-j pj i'-iSiO^.^ ths chrdosoxR. l dsikj-^yribo^^u^^c^c 

r>-vt^» f'jt ' ed ijfed pid-m ? ?ixo oi. fxoir 

W t 5 * - - 3 I 

cn V t.it ^ {>" j,n> "^-frnl <r ^ -oo-^rut o. w:: arw na 
0,2 rq p«jr asl, arr liqat«d wi^h DNA-1 itjcsse xn a foiio%.ing 
Stsp, 

T^e M^i . Hi mi\t\.>«>^ t^us i^btaine^ Is used to ti <^ i 
corpetent c*'*r of rdoillus sp«:Oi<*s, ruch as Bacxl!\i«5 < „^ .1 
->r Bacj U'^-s lxch<£niformis. If \t i'i desir«»d to reoogns.?** 
$,icco$?^tully transfor-BM strains froTJ ihcir protease formation, 
>i Xv> p^i; f -^rj e*.' t< f3.a.-is*"crr *ho*;ta st,s-a)t><i wbioh- *>r t^eir 
pAx i^' no*- ip-^Dte of forviTCt prfie^i.-^ or at i'^a<^< ar-« 

' i,*-!'. St- "c;^f t« tr2,"sfo»™eJ Xn 

to obtain competent ceils, th« strain intended for srani;- 
"tration outtU^at^id to the st^^tionary phas*' in a tijst 
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as c*^ to the " s^-ro-^ ^"'an^'nsi thus p^sf-ifsf4t^<5, a^^'r^raPf 
4.r bufCej. sCo. itxon. Tr^reairfcer j growth pi-u-s&e na> be 

S carried out in a f«n medium {literature Cahn^ F.H. a-jid 
Fox, M.S* (19681 J. Bact^tioX. gSi Ul - 6^SK The ssxcro- 
organissis thas obtained are then stib^octed to a s8l«ctxor: 
process* X« this process, they 3X« nomaliy first cultivated 
in a ssscsitsro oontainiftg «n antxfelotic against vhioh the 

10 hybrid piasjsxd issfarts resistan:?e» In this way, oigdnxsms 
actuaUy contairiing th«: rybrid pis-mid ir one or rorw co|>xc» 

orcT^ris"* arc e- <^ e-fc, i( t t x-^ ^ , ' ^ ? 

IS c\!l ) - 1 ^vU ^ . ' tit. - ^ ^ 0» ' ! 1 . > <r. 

tor t". ^it ^ ^ ^ >^ ^ 1- ^> ^ 

cn the wor\ ox -^o""*; <i.»? G<')..ert l.-i t:*(i" ~i:l^<-^, s-^"-- 
bodies against subtiUsxn Carisberg &x& iiXBt o stained 
by xKif-uni^ation of rabbits, as described by Suckei. Sc^re 

20 of the antibodies are en:£xche4 by pracipits^tion with 

a'smoniuia sulfiste an<S DE?vi:~crrOinatorraphy wnxlst the n st 
a as-'j >-5,or3liv emched hy affinity chroma toaraph> with 
activated Seoharose 4B, 

''roo* of "-V <:W5;lenc' ot ^ubt>!x*-u'! C-^^^.'^vC 3 "-i-s 

2S be provided .as to 1 lows s 

A PvC f Irr i-o-jt--.. -^ilh a-iti^'-cJi-^'? t -v,b x'>xn 

Ci^^-lv-jt-o t< be ^r»vest;iga*-?>o ^ubti i«ln C«» v<ir 

pr«>sent is bound by the antibodie*^. inotle-^ at^.;-, 

30 s\Jbtlllsis Carlsberg duttbodn^'^ i^uxitt-"*? by ii.Zfx~-.ty 
cnromatogtaphy^ onto whxch pcroxxtSaso has been coupled in 
« frsvig*« step^ are bound to the antibody-subtil Carls^bsta 

3S il) Broome, * <;iiber^fe, I1S785 Wmc, Satl. A«sd, Sci,. jjsa 
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Tne ■fietectio!^ is? carried out with tetramethyibensldine 
as the peroxidase substrate. la the presence of aubtillsin 
Cairlsbsrg-positive clonal, a blae-grsen coloration davelcps- 

the issmario logical se|>airatios laethod described above 
affoMs considerable advantages in cosneetion with the 
present invesntionv fhus^ It enables sferaxfis which actually 
form subtxliSiD Cnri^K-rg to specif ica 13 y r^-cogniKed- 
This is partxcvldilj ijnj, .»e tant c^tJp'S whot«* She- i^»rasns 
u*;c<i a^^c oorr'"i«s<" '-'^h**r roetabcM s~i fr'~d'3ct«- "'rf^^ -<n not 
rssp-^'^'i to the i« 'Kjnotvc ical r-iot;'<^d> v j <i,v 

of ' * oi of o ifn tbst it sjna.-^".?* tn cionos 

sjv> ^\f ' ^ t < c ' -vrgo iTiWbiji: of tca-^^sfomcd 

ana non- rranstorrniea s>trairs.s, 

hybrid i l-^-"!-^" -.c'-^'^l to t\--' i ivf^ntior , th? id 

by c^n ly^ss a ^vl subr^qyent separation in ti^*^ «?cni> ty 
gradient m the pt^^sertce of €ihx<21uts brossi<3e. Purifiad 
hybrid pi jstiiis are mad* availabi;:; in this way. 7rouuU>- 
sorae ethidsij^ b*ois^>1^ jsa> be ^epatatad off Ly ^^xtrartion 
vlth isopropa^ol. Tho purified hybinS pliS&mtds sssay 
inserted into other Bacillus stiains under the corcsiti^-r & 
described above. 

'■'x^'^n' e>-it of the i'vo-t^<M^, S tit-s- 

cc-'f^ ' « c Ic tbi«; rc, gid^i^ 3<^t « if it ' ^ 

£T<:pi---f t> ^ iiji.,? tir<^ I i^r- nn £vxn c- ^ •< ~. iari5jps 

oS t ' cien's* ^'criMxi^ v?i"h ,?ii3.la'iV emynx.f>^ t-id t^c'i 
dls^wiTsj > J-vhivd pl^s'<axd< to act to.jetH*- i t > o> v- 
s't-'Kl ^,-!.~ glycri on th«> protopias^ts, preferably -v<cej:K;ij ^ 
xn buif^r soinwions. The ptotopl^sts are then further 
cnltivated on a ra^eneration Kiediujs and tha intact micro- 
organisms th«s obtained, which coataln the hybrid piasjsld 
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I 50 * ^ <" tivct are seg'a'-'^tt \ oft fro'^ other 



ot evefs ii!fCC 10716 was Isolated by MamCsr's method {II 
with tns fioliowtsc modifications i the cells were i?3c«bated 
for 28 minates xn ice xn i m<? lysoKyjsss per mi is 10 saM 
trls-hvdroGhiorlde^H 7,S containing 2&% saeoharoge before 
EDT? an4 Ov^ u'- do>dcc> ^, etto *«ert> a<1uo^ '"he extraction 
With cnlorofom-^xsoasiiflalcohol was carried out only once, 
I <5-' 7 \ctt^''a< ctot, tno ^^^ Vv'*'? ::«>'^trif«<?ed for 

t f * t tv >-\ !■ 3 > ) 

J ""i i >.i ci-i-^ a -^e th>r -^rm >. f ^ j i > 

densissy gradient.. 

pBv,E Is U,&\ « < vssed as *-ho vecto pi3&i*a for 
cloning is Sacilliis subtil Is BB ISi (3) . 

I« order to ©btain tns ae&e for subtilxsijs Carlsfoerq 

U-h'*r«\fo'nr! «3SM 641 o ATCC 10? <6 v,as ear au*- fetth 

<: !1 n r p i t J t<~ ? «- h !, t ^ I -^f 

cM ^ V, ^ ji T 

C i ^ ^ v-a i >u i. > ir K f ' l*" <« ng 

ci^se-f < nder the c<.n4it < ns of the Ma latis ^S) manual, 

e>k.rf*^t that tn *-Ue incompletf* cleavaere th* incu^at^on 



shortened in order to obtain cleavage pradiict^N cor^pari^bie 
in their center of gravity with the vector pBC£ 16 {apprcx, 
3 HiS) <, Approx, I unit ot enKj-m^ vas used per I mh, 
th« vector pBCS 16 was linearised v?ith the restriction. 
e?i<3onuclease Bam HX which allows the same overlapping e«ds 
to be formed Sais 3Jl, 

After incubatiors* the enisysse w^iS extractesiS tvlce 
with half the volume «f ph&noi> after which &m HI leaved 
p.BCE 1€ Sau '^A-c leaved chromos-jomal DUK vfer« Wixed In 
a q«;intit^!*;iv--i ratio of iil'"-, the f;ii>;ture xca? f xr.ivrctf'^i 5 rimes 
with th-:- ?ar,v vcl-ir-e of eir:.her and then incubated for 20 
minutes; -st ~?' *C w;,th twlc-; the volusfe of ethanol artd the 
peitstised by cent:srif uqmg- 

Aft^r di";;uj, the DNA w,is,<; d,ls,--;o: v - ; ifi * fo:iov:.f;q 
buffer; 66 mhi tris- Unydrcxyss$sthyi )-an5xriorf!ethane, 5 r^>H .M^'Cij, 
0,3 !&M ades^osine triphosphate, l.S JSiH dithlothreltol ^nd 
0*8? m^/mi beef sems aibujsln- 

the Qm cance«trati«sn was adjusted feo 200 ^^g/sssi 
T4"'DJiA~ligase was added in a. coRcentrafcion of i U per jjcj 
DM «$ed, The llgase reastion was osrried out lor approx- 
IB hears st 1S*C. The iigation mix-tur«, the DNA- 

fragtRents Hgat&d with T4-Dj!*A~ii9.ase, wer^^ th^n used for 
the transformation of oosspetent cells of SaciUus subtiils 
BR XSl. 

CofR&stynt ct'Us o£ B< subiilis BR I'Sl v<-re prepared 
by L.Hi tor's p^ethod, as described by Cann ^jkJ Fox (6;, 

C!<18 ri 0.1 ?5 CO stil COS M CaC:^. «na 0,\.5 r>U 

100 .TsM EGTA ^ethyi«^,e9lycal-bis-2-a^8iRoeth>''iether~^■^^ ^J,&<'%N'*~ 
tetraacetate) pH ?.3 wer^ added to and ssisced Un this order) 
with S,§2 ^1 <stsisjpetent cejlsy foilm#ed after e^eritle 
shaking for S taini^tes 3P*C by the addition of 10 
or iO of the ligation s^ixture. After slow shaking 
560 r«p.m,| lor 3& rdnutes at 3D*C^ I ml of 2 x HGP tlO 9 
peptone from easein, 5 q yeast extract, S ^ SatCi and S ^ 
giuoo^e/per litre was added. 



1 Mter shaMng for §0mln\3tss at 16§ r.p*38,/39*C- tise 

cellr w« e spsre«iX with a ^lass spst\sla s^xtto calclist^-casemate'- 
agar {modified aft«r Frazier and Rupp ~ Merck) additional Iv 
^!it > OvS% caseir* and IS U9/J»l tetracycli t« lor th«* 

S r i selection of the fcrarisforr^^S c«ils UCO ul per 

t>iat<j ; > 

plates ws,sr« iKcubat-ed tor 48 housrs at i?*c;, 

ID co'^bir^tion w th - 8r«»hri.'^v7is r/Manrbe\f« "tr«!t fnr 
ihi x'ma^ o"^^ Lection <>f ---i^-j- > » «;j^st<^r 

tsaftsfomartfca* Aftsssr r«p«at«d Inoculation, one these 
15 clones p;rcws4 to foe mf f leientX^': stable for further 

l«y«stigatiorxs, ^he detection of C^risfo^rg was carried 
out as follows: 

P\-C ;:i3!::s^ -,.'.^re >*ras;bed in isoprop<3no1. for 2 mirsufcsss 
to rejv.ov* cirea-jv: asvi t,h(5n ari«d. 15 Ciims wsr«; th<«n 
20 i:-,cuhat.a-3 for JO «^,inu<-.v?. in 40 ml. 0.2 M sodixitr: c^rborsata 
bvAi::er. pi'. 9.2 cor Uiiiv? 0,6 p.l DEAE-pu rifled subti ! isip. 
Car1.t-bffrg~specif io I9G- fraction fos: th« purpose of coatinq, 
■Xhsi f tlnss ^.^^sre tras^sf errssd without drylnq to an af ter- 
costing bath a«d is^ft thareln £or 10 iiaintitesi 

2S 

40- mi X'BS-bHffex'* 
+ 4,B s!ig beef -globi-sl xn 
-S'<VO mq beef jK>ruiK is.lb«j«i5> 

PSS b^iffer pH 7.5i O.OS M KH,,t?0 . ; 0.1 il&Cl 

m * ^ 

The fllsas were th-sn dried between paper towels. 

The IgG-coated films were thea placed on the covered 
a§ar piatss -^nd .i.rKMib.ai;ed for 2 houfs at roosp i;a;np«-ratu;:e , 
After removal, of the filxaiSir fch<f adhesring cells wetre rinsed 
3S off with cold tajt-water* after vhich thti fllsss were rinsed 



1 on both sides with PBS-buffer t«S5psrea to SO'C * 0,1% beef 
&cir\im .:ixb\iit\in. Wihhou!; drying, the s^ilsjus were tr^snsf erreril 
to SO S55l of coxiitjc-ite bath {50 s«-l PSS buffer ccr^tsioing 
0.1% bsef serum albumin + i ui peroxidase-conjug^stsd XgS 

5 against sisbtlSisin Carisb«rg) &nd ieft therein for 4 Jjoars 
at eoom fce«peratare, 

•The films were th«n rlns©*^ wit-l^ cold tapwat«r and 
than on both sides with FBS'~biiffer te3!)per«5d to 6*c; * 0*0S% 
^esn 20 * be-?f s><;rx:»Ti albumirj,. Aft<:;r drying be^tw^en 

10 paper tow«. i;;, th*> w<^r.■^ inirubat^id on tS s;v:bstrste 

fSos-hring^r Gsn-£xprs:s;5»ionskit , Boehringer Mannhsira 
G?-> 611) for the coypi«d g»eroxMasev The substrate in 
qxxe&tion xs fc.etrasnethyIbens;idin-& dissolved ia a -gelatin 
base-. A^tas: IncubatiOTi for 10 to 30 j«inut«s St tooss 

15 tgBs?>emtv33re!, a bl«e-^reen coloratiors develops in the prssfsncs 
of possitivs colonies, ivie, in th« px~?!ses-jce of subtilisin 
Carlsberg* 

The plasE?3i.<3-£>NA of the- sfcsbl-2 s. Carlsb«rg-posit ive 
clone ipG 50) was isolated as <3escr.ibed abovev 
20 For cha raeterisatios, th« pC SO-DMli viss subjected 

to cleavage with verifi*«s restsiotion ensjy^se b&th l«dividuaily 
and in combination -^^Ith Ava T, HI, Bal X, Seo RI, Hpa XI * 

Pst I ajia Sssfc 1. 

Afusly;si5> of the cleavage products separatssd up by 
2S vertical agarose ««1 ei«otrophor«si.s H) produce<3 the 
plasmid map in the accosspaaying drawing. 



^ to tic -^~>q\^-^^c na ^Cf-^o « LH»: aid 

temination dxdeoxv method (s) , 
X..i e gratis re 

2 BBxr\^^'^ \ . h ^x,h eT?pf and W. Goebe USTB) J, 

Bacillus aejvstic Stock Csyntss: IA4Q 

4. Baclilugi Gefte^tlc Stssck Centsr ?5«, IE? 

Coid Spring Kssroor 
6 Ca^Sw ^ ' < i s-t,x M t f^^^^ns J. Ba>.r( rioi. 8?S 

5, Sentsj, Lx * Casa^rani ^nd Ik. Cortes^ (1583) , ??ycteic 
Acids; R&samch II: 1645-1655 

. r. Sanocr, S, Nick «>r an A.R* Coals n { §77j »roc, Nat- 
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Th« cialfe sStifinlisg tft« iftv^ntlon afg «i follows: 

I, Isolated* dou&ie-s trended d«OKiffifeeRUc1gl£i: act^s teiisls;tlft§ of 

- ih^ fot1<twtft§ structiini wi^lch only c<5^8s far $ pol^pp^i^; 



iO 




30 


40 


, .GC<SCAAA 


CCC^CCTTA COSCATfCCT 


CTCATTAAAG 






CGCTTTAAGG 


GAGCGAATCT 




GTCCTCOACA 


CAGGiPiiVTCCA 


AGCTTCTCA'.- 


CCGGACTTGA 


ACGTTTCGG 


JCC A>:3v^AA^-^. 


TTTGrGCCTC 






CAArG"A:: 


JVC G"^CAC\ 












T'^GC "CCAAt, 




TArr^CGG'^TA 




f^CAAGCGCA A(3CGGATCAT 


ACAGCGGCAT 






CGACAACAAA 


CGGCATGGAr 




T!.~ACCCTTOG 


,5CGAGC?tCA 


GGCTCC'>C\C 




G<;C \3TCGAC 


A^TGvATS^TG 


Ci^^f^AGSGGT 




GCTGCAGCAC 


GGAAC^-„C^ 






CAATTGaCliX 


TCCXV\ 


























A^.G\av,AC i 


ATCCAACATT 


CAS^CGwx^ACG 


TCAATG.-CTT 


CTGCTCATG? 


AGCGSG&GCA 


GCAGCTTl'SA 


TCTTGTCAAA 


ACATrCGA^C 


CTTTCAGCTT 


CACAAGTCCO 


CAACCGTCTC 


■i'CCAGCACGG 


C<:CACT'rATTT 


CGG\AGCTAA 


TyrTACtTATO 


GGAAAGGTCT 






Stop 






GAAGCTi3CCG 


C1JCAA i:aa.. 





«:t8rt afjs iter <:odcn«; 1" a 5 crerable sequence, 

s profflotsr, 

Cierj^so If} that fjas the to;10w>nsj struclttre; 



(I promote?- «55?ch Is f?cog5>!2»<S by th« fiNA~polysn«rase of 
ffl1croof'§anUJK<; of tn^ Q?,!\m BacUliJS, 

& start co«Jofi, 

« stop codan* 

DS*A--se(ju&?)ces cofJt&lhing up to 400 b&se pairs without sfty sp&clal 
expression 9fUt:t optionally being present at feoth snjSs. 

Hybrid plasst^ ci^ for mkroorgsnism of the gsnus SacUlus* 
ch:^r^.<-,tev >P that tb4<)' ccmtain 3t ;?a<;t one dOUfefle-Stran^^sJ 

3. Hybrid plassifds *s GlatMd in Clstm 2, characterUgd In that 
they cofjtsin a resistance marker antJ. for tr»e InssrtlQn of forslgis DfIA, at 
]$$st 0S8 $nzyns6~spgclf ic clwsgs sUe, pr^fsrsbly no more than 1 cJeavage 
site b$\n^ prssent psr restriction snzyssse, 

4. Hybrid 2ls<;>;iUH c^Jtisr!?<c; in cUlffi 2 or 3, char^ict«r^ze-;i in 
that tney cors^a;" A r^sUtsnce ?^!'5rK?-r snd, fo^ tns insertion cf t^-^s^gr; 
DMA, rJegy^tge sttss for specific Df^A-ck&v Ing m7.ym»:., prsfer&bly no fi-iors 
than four ,4?>d jaorg preferably onl,v om cUavacie sHe being present for each 
r&strtcttoft ^mym> 

5. Hyhrld fjlasisltis as clalwcS Ifi any one of eialms 2 to 4, 




charactsr1?§?^ In thst th$y §r8 d^rlvsd from pSC£ 16 « d tM deoxyiflbo- 
rjif'sflc ac>i<; acco><S1o<i to CIslsa 1 cmtalf^ Bm HI 1r«c»«-*g<l 1~to the 
clewaga sits, 

fi A prcsc??;^ for selg'-fn^ i!i^o\x>rg«nH~ '<*-!'?1?s <,Oi!t< u^l? m hvbs \i 
plasmlds a>„c5sc^f5S to '""nl-^s " c-^^r^^^*? uer In that 

Ift a first solecrlon pf jc«<^s, tiw strains are ^sps-st^a ^^-o-s 
str«?ns fr«« fms fjybrid plasmJd through the propertjf of reslstsfics 
scqylre?! by ths hj?br^d pUsmfd a«d 

th«J prod^c^r^. of -^ubtllUIn Car'-shssg s&lsitec t'CSs th* 

arg coiipUd to $i 5>$ o>!lsds«> after v.*^*ch 3 .-o-o*' reaction U CcvPIss out 
uYiii the peroxidase. 

?, H1cro<jrg«sUffi str«$f»s of the g«nys l)a<r1Uui$ conta^n^fsq hybrid 
p'as^i'ds sccorcJIro to CU>!iii ^ to o 

8 HK-ooi''q!*rs.m st-Mtjs l-^ec sr v. a rs " ^ct^Mareo In 

th«:; ih^y relonq to 1^0 sp^iuSfc^ B^cMly, s<brMi- > h^<"t U ^<^k\ fo^m'- 

a, 6 c-octf ^ tof t^.^ r <?^,\r&i\on ot bibtM 'a 

cultivated. 

10, Isolated, doiiblfi-straftdad dsoxyrlbontscleic actds substsstUlly 
<ji ^$r§^j>bs*0) & desolhed w^t*- rsf?renos to cmy 01? the C>a"p'«?% 

M Iso ateJ« toJblg-Nt^-ard^d <5soxyrl?icni»c1ek ^cus ^.bstartUhy 
^er8lnbs*C5 f» ae'si.^lber ss^*-^ rf**? to tJse accompaftylfsg drawings 

'2, K'fcMs r'^.-^irs ^-^ fi^relnbefors dssrrlbed with 

rsfsrtnce to any om of th« c.,samps«s, 

13. HyJjrId giasaWs s«^st*8t1s11y a^s hefsiftbMore described with 
rgf«ref?ce to the aoeosspauylog drawl sgs^ 

]4 A 5yo«&s? for ?.^lKt1ns microO'-*)«o1s"t> St?<i1r>*- cofttsir^^o hyb^d 
\ bistaftt*an¥ as h?'"$^n&efo«"« d€^ct"'o«d wSth r$f(>}e'i(e to ^irsy on« 
of b:<Mspls>s- 

p-a-JiU'N sibsta'^ha 1y as hav^inbefor^ described «jtb reri?rt=ric» to &ny on§ 
of the tx'a«8p1§s. 
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